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Abstract: Recently, the immune checkpoint inhibitors that target programmed death 1 (PD-1)/
programmed death ligand 1 (PD-L1) have made a breakthrough in treating advanced non-small cell lung
cancer (NSCLC) with the efficacy of approximately 20%; among which, nivolumab has acquired treatment
indications in lung squamous cell carcinoma. The inhibitors targeting cytotoxic T lymphocyte associated
antigen 4 (CTLA-4) are also undergoing clinical trials. Researches on immune checkpoint inhibitors have
been rapidly implemented in a variety of different types of lung cancer, such as small cell lung cancer (SCLC)
and locally advanced NSCLC, and these inhibitors began to be applied in combination with some established
treatments, including chemotherapy, targeting therapy and radiotherapy. Undoubtedly, the immune
checkpoint inhibitors have become a hot spot in the research and treatment of lung cancer. However,
many problems wait to be solved, such as searching for ideal biomarkers, constituting the best criteria for
curative effect evaluation, exploring different combination treatment models, and clearly understanding the

mechanisms of primary or secondary drug resistance. Along with these problems to be successfully solved,

the immune checkpoint inhibitors will have more broad applications in lung cancer therapy.
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Lung cancer is a malignant tumor with the highest
morbidity and mortality in China. According to the National
Cancer Center registration report, the incidence and
mortality rates of lung cancer in 2011 were 48.3/10 million
and 39.3/10 million, respectively (1). With the discovery
of driver genes and the application of targeting drugs,
patients with advanced lung adenocarcinoma have acquired
a significantly prolonged survival time in recent one
decade (2,3). However, advances in treating lung squamous
carcinoma are still inadequate, the overall 5 years survival
rate of patients diagnosed with non-small cell lung cancer
(NSCLC) is around 17% (4), and the development of new
treatments is in urgent need.
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In recent years, one of the breakthroughs in cancer
therapy is the application of immune checkpoint inhibitors
in clinical trials. The immune response of T cell to the
antigen is regulated by the balance between a complex
inhibitory signal (also known as the “immune checkpoint”)
and an activated signal. Cytotoxic T lymphocyte associated
antigen 4 (CTLA-4) and programmed death 1 (PD-1),
two inhibitory stimulating molecules expressed on T cell
surface, act as a “brake” in the immune system (5). Once
they interact with their corresponding ligands, the activity
of T cell is inhibited, and the immune response to the
tumor antigen is attenuated, thereby preventing T cell
from attacking tumor (6-8). In addition, tumor cells and
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infiltrating lymphocytes can suppress the initial immune
response by expressing costimulatory molecules, such
as programmed death ligand 1 (PD-L1). The inhibitors
that target CTLA-4 and PD-L1/LD-1 can block this
interaction, and triggers the immune response to achieve
anti-tumor effect (9). At present, the most heavily studied
immune checkpoint inhibitors are several antibodies
such as anti-CTLA-4 antibody (ipilimumab), anti-PD-1
(nivolumab, pembrolizumab) and anti-PD-L1 antibodies
(MpdI3280a and MEDI-4736), which have shown success
in some areas of lung cancer treatment. The relevant
clinical and basic researches are still in full swing; here we
summarized some of them as follows.

CTLA-4 inhibitor

Ipilimumab is a humanized IgG1 anti-CTLA-4 monoclonal
antibody that can bind to CTLA-4, and inhibits the
interaction between CTLA-4 and its ligands (CD80/
CD86, also known as B7). The blockade of CT'LA-4 signal
attenuates the negative regulatory signals that act on T cell,
thus enhance the anti-tumor activity of T cell. As opposed
to advanced melanoma (10), treatment of lung cancer with
ipilimumab alone showed no obvious therapeutic effects (11).
While combined with chemotherapy, ipilimumab appeared
to have a somewhat clinical benefit in NSCLC and small
cell lung cancer (SCLC) treatment (12,13). A multicenter,
randomized stage II study was carried out to evaluate the
clinical activity of ipilimumab in combination with paclitaxel
and carboplatin in the treatment of early and advanced
NSCLC. In this study, the patients were randomly divided
into ipilimumab plus chemotherapy group and placebo plus
chemotherapy group. The ipilimumab plus chemotherapy
group had two different modes which are called phased
treatment (two cycles of standard chemotherapy, followed
by four cycles of ipilimumab combined with standard
chemotherapy) and concurrent treatment (four cycles
of ipilimumab combined with standard chemotherapy,
followed by two cycles of standard chemotherapy); No
matter in phased group or concurrent group, if the patient
had a stable disease or effective treatment effects during
the period of chemotherapy, they continued to receive
ipilimumab treatment. A total of 204 cases of NSCLC
patients were candidates for the study, and immune-
related progression-free survival (irPFS) is the main
observation point. In compared to control group, phased
treatment significantly improved the patients’ irPFS (5.7
vs. 4.6 months, HR =0.82, P=0.05) rather than the overall
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survival (OS) (12.2 vs. 8.3 months). Interestingly, this irPFS
benefit was mainly observed in patients with squamous
cell carcinoma rather than non-squamous cell carcinoma,
according to the subgroup analysis. On the contrary, the
concurrent treatment did not improve patients’ irPFS, but
shorten the patients’ OS (12). Similar studies were also
performed in 130 patients with extensive stage SCLC,
which showed that patients’ irPFS was significantly
prolonged in phased treatment group in compared to
chemotherapy alone group (6.4 vs. 5.3 months, HR =0.64,
P=0.03) (13). Thus, a number of stage III clinical studies on
the effect of ipilimumab in lung cancer treatment have been
carried out. The global, multicenter, stage III randomized
control research [CA184-104] was specifically focused on
patients with advanced squamous cell lung carcinoma of
the to compare the OS between ipilimumab plus standard
chemotherapy and placebo plus standard chemotherapy.
CA184-156 and CA184-R62 were the stage III randomized
control researches performed in global and Chinese
patients. These results will give systematically evaluation
on the efficacy, adverse reactions and therapeutic value of
ipilimumab in SCLC treatment.

PD-1 inhibitors

Inhibitors of PD-1/PD-L1 relieve the inhibitory state of
T cell and promote T cell to attack tumor cells mainly
by blocking the interaction between PD-1 receptor and
its ligands, such as PD-L1 (B7-H1) and PD-L2 (B7-
DC). Nivolumab and pembrolizumab (MK-3475) are two
representative PD-1 inhibitors.

Nivolumab is a humanized IgG4 monoclonal antibody
that inactivates PD-1 receptors. Stage I dose range
expansion column generation study evaluated the efficacy
and safety of nivolumab in 296 cases of patients with
advanced solid tumors, including 129 cases of advanced
NSCLC patients. Fifty-four percent of patients had
received more than or equal to three lines of anti-tumor
treatment, and patients were randomly divided into three
groups to receive three dose levels (1, 3, 10 mg/kg) every
2 weeks, respectively (14). One hundred and twenty-two
cases of NSCLC patients can be evaluated on the effects.
Among them, 17.1% of patients reached overall response
rate (ORR), the 1, 2 and 3 years survival rates were 42%,
24% and 18% respectively, and the OS is 9.9 months (15).
Further analysis showed that in all patients, the ORR in the
3 mg/kg dose group was the highest up to 32%, and the
OS was the longest for 14.9 months, so the 3 mg/kg was
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selected as the standard dose for next studies. The OS of
patients with squamous cell carcinoma or with squamous
cell carcinoma were 33% and 12%, respectively. But their
ORR had no significant difference. The overall incidence
rate of drug-related adverse events (AEs) was 41%, grade
3/4 drug-related AEs occurrence rate was 14%, mainly
including gastrointestinal tract reaction, pneumonia, skin
reactions. The total incidence rate of drug associated
pneumonia is 3%, grade 3/4 pneumonia occurrence rate
is 1%, 3 patients died of pulmonary toxicity (2 cases of
NSCLC and 1 cases colon). The adverse reactions of
patients in lung cancer group and the whole group were
similar (14). A long-term observation on the drug safety
showed that 3 patients (2%) in the lung cancer group died
of the drug related pneumonia (15). PD-L1 expression
in tumor cells of 42 patients samples were examined
via immunohistochemical staining, the ORR of PD-L1
positive patients is significantly higher than that of PD-
L1 negative patients (36% vs. 0%, P=0.006), implicating
that the expression of PD-L1 in tumor cells correlates with
ORR (14). Then the global multicenter, single arm stage
IT clinical research (CheckMate 063) evaluated the effect
of nivolumab in the patients with advanced lung squamous
carcinoma, including 117 patients who had received
second-line chemotherapy at least , the ORR was 14.5%,
the median to onset time was 3.3 months, and the median
duration of efficacy was 6 months; 17% of patients occurred
treatment related toxicities of grade 3/4 , including fatigue,
pneumonia and diarrhea; two cases occurred therapy
related death, one case died of pneumonia (16). A number
of clinical studies on the effect of nivolumab in lung cancer
treatment were reported at the 2015 ASCO meeting. The
stage III randomized control study recruited 272 patients,
and compared the effect between nivolumab and docetaxel
in the second and third line therapy, the OS of nivolumab
group was better that that of docetaxel group ((9.2 vs.
6.5 months, HR =0.59, P=0.00025), both PFS (3.5 vs.
2.8 months, HR =0.62, P=0.0004) and the ORR (20%
vs. 9%, P=0.0083) increased strikingly, but the PD-
L1 expression did not correlate with curative effect and
prognosis. However, it is gratified that the drug related
grade 3/4 AEs incidence of nivolumab was only 7%, and
there was no treatment related death (17). CheckMate-057
studies were performed in the NSCLC, and all the ORR,
PFS and OS in the nivolumab group were significantly
better than that in the docetaxel group. Japanese scholars
reported the effect of nivolumab in the treatment of stage
IT Asian patients. In the 111 cases of patients with advanced
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recurrence, the ORR of squamous cell carcinoma patients
and non-squamous cell carcinoma patients were 25.7%
and 19.7%, respectively (18). They also reported a
stage I study on the effect of nivolumab in the first-
line treatment of advanced NSCLC, which includes
52 cases of squamous patients and NSCLC patients,
the ORR was 21%, the median OS was 98.3 weeks,
the ORR of PD-L1 positive patients was higher than
that of negative patients (31% vs. 10%), but there was
no difference between the OS of two groups (19). In a
stage I/I1 SCLC study (CheckMate 032), 86 cases with
relapsed SCLC were treated with nivolumab plus or not
plus ipilimumab therapy, the ORR of combined drug group
and single drug group was 18.0% and 17.4%, respectively,
PD-L1 expression is independent with curative effect, and
the incidence of AEs was higher in the combined drug
group (20). So far, the therapeutic effect of nivolumab in
the treatment of advanced NSCLC (including squamous
and non-squamous cell carcinoma) has been fully affirmed,
and nivolumab shows excellent promise in the first-line
treatment of advanced NSCLC and the save treatment
of relapsed SCLC. FDA approved the application of
nivolumab in the treatment of metastatic or late stage
NSCLC in March 2015. Further research and exploration
are still continuing, such as whether first-line treatment is
better that chemotherapy, whether nivolumab can be used
in combination with other therapies and therapeutic drugs,
and how to combine two kinds of immune check point
inhibitors.

Pembrolizumab (MK-3475) is another kind of humanized
monoclonal antibody of IgG4-« type, which blocks PD-1
function with high selectivity through the similar mechanism
as nivolumab. The stage I study (KEYNOTE-001) was
performed in 495 cases of candidates with locally advanced/
advanced NSCLC, including 101 initial treated patients and
394 treated patients. Pembrolizumab was used by 2 mg/kg
every 3 weeks, or 10 mg/kg every 2 weeks, and the patients
were divided into study group of 182 cases and verify group
of 313 cases, the PD-L1 expression in tumor cells was
determined by immunohistochemical staining. The results
showed that the most common adverse reactions were
fatigue, skin itching and decreased appetite, the incidence
rate of AEs of more than or equal to 3 degrees was 9.5%,
among which the incidence rate of pneumonia was 1.8%,
1 cases of pneumonia (0.2%) patients died; the ORR was
19.4%, the ORR of initial treatment and retreatment
patients were 24.8% and 18.0%, and the median response
duration was 12.5 months, the mFPS was 3.7 months, the

Chin Clin Oncol 2017;6(2):17



Page 4 of 9

median OS was 12.0 months (21). The ORR of PD-L1
positive patients was 45.2%, the mPFS was 6.3 months
and the median survival time was not achieved, all these
were obviously better that that of PD-L1 negative patients.
Pembrolizumab showed a strong anti-tumor activity in
advanced NSCLC, adverse reactions were tolerated, and
PD-L1 (+) could predict the therapeutic efficacy. A series of
exploratory studies on pembrolizumab were also reported
at the ASCO conference in 2015. Pembrolizumab was
applied in combination with platinum in the first-line
treatment of stage IIIB/IV NSCLC (KEYNOTE-021
Cohort A and group C), a total of 44 patients were tested,
and the ORR of pembrolizumab combined with taxol plus
carboplatin or pemetrexed plus carboplatin was 30% and
58%, respectively. The drug safety was in reasonable and
controllable range (22). The KEYNOTE-021 Cohort
D study assessed the combination effect of two kinds of
immune targeting drugs, pembrolizumab was combined
with ipilimumab in the treatment of advanced and recurrent
NSCLG, in the 11 cases which can be evaluated the efficacy,
1 case was completely remission (CR) (9%), 5 cases were
partial remission (PR) (45%), all patients had stable diseases
for more than or equal to 6 weeks, this combination
therapy displayed a strong anti-tumor activity, and the
toxicity can be tolerated (23). Another study was performed
in a small sample of patients with brain metastases from
asymptomatic, and untreated NSCLC, the ORR of
10 patients with brain lesions was 44% after pembrolizumab
treatment (24). Ott et al. reported the KEYNOTE-028
research, in which 20 cases of patients who had PD-
L1 (+) and extensive stage SCLC and had failures in
chemotherapy were received pembrolizumab treatment,
the ORR was 35%, the effective treatment duration was
more than 16 weeks (25). These small sample studies lay
a good foundation for the expansion of pembrolizumab
in the treatment of indications. Currently, several large
clinical studies are being carried out: the stage II/III clinical
research KEYNOTE-010 which randomly compares the
effect of pembrolizumab and docetaxel in the second-line
treatment of advanced NSCLC; the stage III randomized
control study (KEYNOTE-024, KEYNOTE-042) which
compares the effects between pembrolizumab and platinum
doublet chemotherapy in the first-line treatment of PD-L1
positive metastatic/advanced NSCLC patients.

PD-L1 inhibitors
MPDL3280A is a human IgG4 antibody against PD-L1. In
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stage I research, 277 cases of patients with various advanced
tumors received the MPDL3280A single drug treatment for
1 time every 3 weeks. The results showed that the AEs level
of grade 3/4 was 13%, mainly including fatigue, diarrhea,
high blood glucose, hypoxia, and higher liver enzymes;
3-5 degree of pneumonia was not observed. Compared
with the PD-1 inhibitor, the tolerance of MPDL3280A
appeared better (26). A total of 175 patients could be
evaluated for efficacy, the ORR was 18%, and the mPFS
was 18 weeks. Among them, the efficacy of MPDL3280A
on NSCLC is 23%, and the efficiency rate of smoking
subgroup was significantly higher than that of non-smokers
(42% wvs. 10%). The PD-L1 expression of tumor infiltrating
lymphocytes (infiltrating lymphocytes Tumor, TILs) was
detected in the pre-treatment samples, which showed that
in patients with NSCLC, the ORR of patients with PD-L1
expression (3+) or patients with no PD-L1 expression was
83% and 20% (P=0.015), respectively. In the whole group of
patients, the ORR of patients with PD-L1 expression (3+)
or patients with no PD-L1 expression was 46% and 13%
(P=0.0007), respectively. The PFS was 37.3 and 8.1 months,
respectively (26). At the 2015 ASCO conference, a
randomized control study of stage II compared the effect
of MPDL3280A with docetaxel in the second or third line
treatment for advanced NSCLC (POPLAR study). In this
study, 287 patients were enrolled, MPDL3280A could
significantly improve the ORR, PFS, OS and TILs of
patients in compared with chemotherapy. Patients with PD-
L1 expression (+) in tumor cells could benefit more from
the treatment (27). In another stage II study, MPDL3280A
was used to treat IIIB/IV phase NSCLC with PD-L1
expression (+) (FIR study). The patients were divided into
three treatment groups, the first group was patients with
initial treatment; the second group was patients with no
cerebral metastasis in the second line or above; the third
group was patients with no symptoms of cerebral metastasis
in the second line or above. A total of 138 patients were
enrolled and 114 cases could be evaluated for the efficacy.
The incidence of treatment-associated AEs level of grade
3/4 was 15%; both patients with initial treatment and treated
patients had a good curative effect; patients with PD-L1
expression (3+) had a higher ORR (28). Horn ez 4/. reported
that in 88 cases of recurrent NSCLC patients, the ORR was
significantly higher in patients with PD-L1 expression (3+)
than in other patients (45% vs. 14%) (29). According to the
MPDL3280A related researches, the positive expression of
PD-L1 is a good index for predicting the remission rate, the
effective rate of patients with high expression (3+) can be as
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high as 45-83% (27-29). MPDL3280A related follow-up
studies were almost performed in PD-L1 positive patients,
currently a number of II, III stage of clinical trial are still
undergoing.

MEDI-4736 is another IgG1-k type of PD-L1 inhibitor,
which blocks the binding between PD-L1 and PD-1 or CD80.
Stage I studies on the treatment effect of MEDI-4736 in
multiple types of cancers were reported at the 2014 ASCO
conference. A total of 346 patients with advanced cancer
were enrolled in the clinical study, including 143 patients
with NSCLC, MEDI-4736 showed curative effect on
many tumors (30). At the 2015 ASCO conference, it was
reported that 198 cases of patients with NSCLC, 116 cases
of patients with non-squamous cell carcinoma and 82 cases
of patients with squamous cell carcinoma were treated with
MEDI-4736. MEDI-4736 was applied at 10 mg/kg, 1 time
per 2 weeks. The incidence of drug related AEs was 48%,
mainly including fatigue (14%), loss of appetite (9%),
and nausea (8%). The incidence of pneumonia was 1%,
both 1-2 degrees and the incidence of AEs more than 3
degrees was 6%. One hundred and forty-nine cases could
be evaluated for efficacy, the ORR was 14% and the effect
was sustained. The ORR of PD-L1 positive patients was
23%, The ORR of patients with squamous cell carcinoma
were higher than those of non-squamous cell carcinoma
(21% wvs. 10%) (31). Other PD-L1 inhibitors, such as
avelumab (MSB0010718C) have also cut a striking figure in
the treatment of NSCLC (32). These results suggest that
PD-L1 inhibitors are effective in the treatment of advanced
NSCLC, the drug tolerance is good and PD-L1 (+) patients
tend to have better therapeutic effects.

Seek biomarkers for predicting efficacy

The efficacy of PD-1 and PD-L1 inhibitors in the treatment
of advanced NSCLC was approximately 20%, there are still
about 80% of patients resistant to the treatment, therefore,
and seeking biomarkers for predicting efficacy is in urgent
need. PD-L1 is currently the most widely studied biological
marker, it was reported that PD-L1 expressed in a variety of
tumors and about 27-50% of lung cancer patients showed
PD-L1 positive expression (33,34). Is PD-L1 a potential
ideal predictor? According to the present researches, the
situation is quite complex. Firstly, the expression of PD-L1
is not limited to cancer cells, but also in tumor associated
macrophages, dendritic cells, fibroblasts and activated T
cells (35). Besides, PD-L1 is a dynamic biomarker, as its
expression will fluctuate during the whole disease process;
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the expression of PD-L1 is variable with time, or can be
induced by past treatment and other factors. Secondly:
many studies showed that PD-L1 (+) can predict the short-
term efficacy of PD-1 or PD-L1 like drugs (14,26-29,31,306),
but only a few studies supported that it can predict survival
benefit (26,36). Thirdly, this kind of drugs is also effective
in patients with PD-L1 expression (-) (16,37). Fourthly,
the predictive value of PD-L1 is not consistent with the
various PD-1/PD-L1 like inhibitors (16,26-29,31,37).
Fifthly, there are still many problems in the detection of
PD-L1. On one hand, the methods and the antibodies
used to analyze the expression of PD-L1 were not unified
in different clinical researches. On the other hand, there
are differences in the observed objects, some of researchers
analyzed the expression of PD-L1 in tumor cells (21,36),
and some of researches also detected the PD-L1 expression
in infiltrating lymphocytes (26,27). Finally, the definitions
of cut-off values of PD-L1 positive are not uniform in
different studies. Taken together, it is not difficult to find
that detection of PD-L1 expression is still not mature, and
several different detection techniques and analysis methods
are still in development. Therefore, it is urgent to establish
the standardization of PD-L1 testing technology and
interpretation standards. The future research directions
are searching for other potential biological markers that
predicting efficacy, such as CD8" expressed in T cells or
cytokines expressed in tumor samples (38). In a word, the
expression of PD-L1 alone cannot accurately evaluate
the dynamic immune microenvironment; it is also unable
to predict all possible effective patients according to the
cut-off values of PD-L1. Therefore, it is difficult to find
ideal biomarkers for predicting efficacy. Even so, it is still
able to screen out more effective patients by detecting
the expression of PD-L1. So, PD-L1 remains the most
promising biomarker for PD-1/PD-L1 like drugs at this
stage.

Drug for which target is better?

CTLA-4, PD-1 and PD-L1, CTLA-4 and PD-1, all of
which belongs to inhibitory receptors, are the main targets
of the current immune targeted therapy. The formers are
expressed in the T cells involved in initial antigen reaction
(activated CD8" T cells), the latter genes are expressed in
activated T cells, B cells, NK cells, and different types of
tumor infiltrating lymphocytes. The efficacy of anti-PD-1
antibody was better than that of anti-CTLA-4 antibody in
the treatment of melanoma (39). In the study of NSCLC,
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treatment with the CTLA-4 antibodies alone had little
effect, and single drugs that blocks PD-1/PD-L1 all showed
tumor activities.

PD-1 has two ligands, PD-L1 and PD-L2; PD-L1 has
two receptors, PD-1 and CD80 (B7.1). Although ant PD-1
antibodies and anti PD-L1 antibodies are all targeted for the
PD-1/PD-L1 signaling axis, blocking PD-1 is not equivalent
to blocking PD-L1. Anti-PD-1 antibodies could block the
binding between PD1 and PD-L1 or PD-L2, but not the
interaction between PD-L1 and CD80. Accordingly, the anti-
PD-L1 antibodies could block the binding between PD-L1
and PD-1 or CD80, but not the interaction between PD-1
and PD-L2 (40). At present, PD-L1 antibodies seem to be
more dominant in adverse reactions from clinical research.
The combination of PD-1 and anti PD-L1 antibodies are
found more efficient in preclinical models (41). Therefore,
whether there are differences in the clinical efficacy and
toxicity between PD-1 and anti PD-L1 antibodies, and
whether the combination of the two kind antibodies has more
practical significance is need to be confirmed by clinical trials.

The most appropriate treatment group

Ipilimumab appears a better effect on patients with
squamous cell carcinoma (13,14,17), and nivolumab is
currently used in the treatment of NSCLC. Interestingly,
some studies have found that smoking is also a factor
affecting the efficacy of PD-1/PD-L1 antibodies (26,42).
The vast majority of NSCLC have a long history of
smoking, whether smoking leads to better immune response
to lung cancer and how to explain this phenomenon? At
present, some studies demonstrated that gene mutations
are more complex in smoking patient, and the more the
numbers of gene mutations, the more likely immune cells
are able to recognize tumor cells, and the immune therapy
may be more efficient (43-45). However, this theory could
not explain all the phenomena; for example, there were
no differences in efficacy of some immune checkpoint
inhibitors in different pathological subtypes; the immune
checkpoint inhibitors are effective in only a few patients,
even in patients with squamous cell carcinoma. Therefore,
it is worth to further exploring how to select the most
appropriate treatment group according to pathological
subtype, molecular markers, clinical and genetic features.

Correlation between the drive gene and PD-L1

Drive genes have been identified in about 64% of lung
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adenocarcinoma (46). For the correlation between EGFR
mutation and PD-L1 expression, different conclusions
were obtained. Akbay et al. (47) has reported that the
activation of EGFR signaling pathway was associated with
the high expression of PD-L1, PD-1 and CTLA-4 in the
EGFR-driven mouse lung cancer and human NSCLC
cell line (48-50). In contrast, other researchers have
shown that there was no significant correlation between
the expression of PD-L1 and drive genes (51). There are
also studies showing that the expression level of PD-L1
was dynamically changed before and after treatment in the
patients with EGFR mutation and ALK (+) (52). Further
studies on basic research have revealed that EGFR could
raise the expression of PD-L1 through activating the
p-ERK1/2/p-c-Jun signaling pathway; EGFR TKI could
not only directly inhibit the activity of tumor cells, but
also indirectly enhance the anti-tumor immunity of body
by suppressing the expression of PD-L1. So, the researchers
considered that development of PD-1/PD-L1 antibodies
could be an important therapeutic direcdon for EGFR-TKI
mutation sensitive patients, especially for drug resistance
patients (53). Meanwhile, there are also researches focused
on the correlation between the mutated genes like K-RAS
and expression of PD-L1 (49). Recent studies have reported
that the genomic landscape of lung cancer would affect
the efficacy of PD-1 antibodies (54). Therefore, it is very
important to investigate how to combine the target drug
with immune checkpoint inhibitors for clinical treatment.

Summary

Immune checkpoint inhibitors in lung cancer therapy have
shown promise. Nivolumab has preempted in second-line
therapy of lung squamous cell carcinoma, similar drugs
and related research are undergoing, but there are still
many unsolved problems: (I) searching for biomarkers of
ideal prediction effect; (IT) determining the best curative
effect evaluation criteria; (III) deep understanding primary
and secondary resistance mechanism; (IV) investigating
different modes of treatment: first-line, second-line
or third line treatment? Single or combined therapy?
Combined chemotherapy, radiotherapy or targeted
drug (55)? The combination of two kinds of immune
checkpoint inhibitors has been confirmed in the treatment
of advanced melanoma (56), whether it has the same effect
in patients with lung cancer? With these problems to be
solved, it is believed that the immune checkpoint inhibitors
will revolutionize the clinical practice of lung cancer.
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